Evidence for isoproterenol-induced phosphorylation of phosphatase inhibitor-1 in the intact heart.
The positive inotropic effect of the beta-adrenoceptor agonist isoproterenol is accompanied by inhibition of phosphatase type 1 activity in myocardium. Indirect assays suggest that this effect is due to activation of protein phosphatase inhibitor-1, which inhibits phosphatase activity only when phosphorylated. To test this hypothesis directly, electrically stimulated (3 Hz) guinea pig ventricular preparations were perfused according to the Langendorff method with physiological buffers with or without 5 mCi 32P/heart, and then various concentrations of isoproterenol were applied. Contractility was recorded. Hearts were freeze-clamped and cAMP and inhibitor-1 activities were measured. In 32P-labeled hearts a protein at about 26 kd on autoradiograms of 12% sodium dodecyl sulfate gels was detected. Isoproterenol (1 microM) increased rate of tension development to 238% of the predrug value, cAMP concentrations 1.5-fold, and inhibitor-1 activity threefold. Concomitantly, there was an increase in a 32P-labeled band at about 26 kd from 380 to 540 pmol 32P/mg protein. This protein at about 26 kd, after transfer to nitrocellulose, was recognized by an antiserum prepared against rabbit skeletal muscle inhibitor-1. More radioactive protein of about 26 kd could be immunoprecipitated by the antiserum from isoproterenol-treated than from untreated hearts. It is concluded that a protein, probably identical to phosphatase inhibitor-1, is phosphorylated in vivo in the heart in the presence of isoproterenol. Phosphorylation of inhibitor-1 with consequent modification of type 1 phosphatase activity may contribute to the effects of isoproterenol in the heart.